Introduction
The glycosylation of proteins, which is generally controlled by enzymes precisely, increases the range of properties of the proteins. However, recently the non-enzymatic glycosylation of proteins (NEG) has received considerable attention with its possible contribution to the secondary complications of diabetes mellitus (Bailey, 1981) . In this post-translational protein modification, glucose reacts nonenzymatically with the NH2-terminal residues or forms keto-amine linkages with the e-amino groups of certain lysyl residues. Although first described for haemoglobin in diabetes mellitus, it is now clear that all classes of serum proteins can be non-enzymatically glycosylated both in vitro and in vivo, and the extent of such a glycosylation appears to be a function of the duration of exposure and the concentration of glucose (Day, Thorpe and Baynes, Day and Thorpe, 1979) .
Sialic acids are involved in the social behaviour of cells. These are also essential for the structural and functional integrity of hormones such as the pituitary gonadotropins and erythropoietin (Stevenson and Lorain, 1971; Erslev, 1977) . It is well established that sialic acid residues determine the survival of the circulating glycoproteins and glycolipids, the desialylated proteins and lipids being cleared faster from the circulation (Ashwell and Morell, 1974; Barkai and Di Cesare, 1975 (Fishman and Brady, 1976) . They also restrict the undesirable amplification of the alternative complement pathway reaction especially on self cell membranes (Okada, Yasuda and Okada, 1982) .
The present work was undertaken following preliminary observations in our laboratory on sera of patients with chronic renal failure (CRF) , that showed significant alterations in the protein to sialic acid ratio as compared to the control sera. In view of the known pathophysiological consequences that can result from the alterations in the glycosylation and sialylation of proteins, we have measured the total neutral sugar content (TNS) (Spiro, 1966) , using pure dextrose (Wako Pure Chemical Ind., Japan) as standard. The PSA was assayed by the thiobarbituric acid method of Warren (1959) after acid hydrolysis with 0-1N H2SO4 at 80°C for 1 hr. For these 2 assays, the serum proteins were precipitated by 5% trichloroacetic acid (TCA), centrifuged and the pellet was dissolved in an appropriate volume of 0-1 N NaOH. Aliquots of this preparation were used to avoid the interference caused by free glucose and certain amino acids in the case of anthrone reaction, and the elevated non-proteinaceous thiobarbituric acid reactive materials (Fillit et al., 1981) However, the TNS and NEG were significantly reduced and the LSA elevated after a single dialysis therapy. There was no significant hyperlipidaemia in the patients. The scattergrams (Fig. 1, 2 ) depict the PSA and LSA values in the individual patients. (Alfrey, 1980) . The concentration of NEG observed in our patients is about 1-5 times, whereas that reported in diabetes is 2-3 times as high as in healthy controls (McFarland et al., 1979; Bailey, 1981 (Kim and Kurup, 1982) . In vitro studies with cultured human fibroblasts have shown that glycosylated LDL was internalised and degraded significantly less than the control LDL, in proportion to the estimated degree of glycosylation (Gonen et al., 1981 (Mayes, 1979) . Hypersialylation of serum proteins in CRF can prolong the life-span of serum glycoproteins and this further enhances the NEG to occur, as one of the parameters that controls the rate of NEG, as mentioned in the introduction, is the duration of the exposure. In addition, it has been shown that type V hyperlipoproteinemia is associated with an abnormal preponderance of sialylated to the desialylated apolipoprotein C III in triglyceride-rich lipoproteins, presenting evidence for the possible involvement of sialic acids in hyperlipoproteinemias (Kashyap et al., 1981) .
LSA are reported to be elevated in a number of malignant conditions (Dnistrian and Schwartz, 1981) and it is speculated that they reflect the release and accumulation of tumour products like the cell surface antigens. It is hard to imagine such a mechanism operating in renal failure. Elevation of LSA in nonmalignant conditions is very rare (Katopodis and Stock, 1980) and at present the cause for its elevation in CRF is not clear. The increased mean value of LSA in post-dialysis samples over that of pre-dialysis ones (Fig. 2) might be due to haemoconcentration that occurs during dialysis. The findings of serum total lipids within normal limits and the nonsignificant correlation between the serum total lipids and LSA rules out the possibility of hyperlipidaemia as a cause of elevated LSA in our patients.
In conclusion, we have shown that in CRF, the neutral sugar content and the non-enzymatic glycosylation of serum proteins are increased, probably as a result of glucose intolerance and other derangements in the metabolism of sugars. The cause for the hypersialylation of serum glycoproteins and glycolipids needs further investigation. The possible pathophysiological consequences of these findings are discussed.
